Evidence for de novo synthesis of lysophosphatidic acid in the spinal cord through phospholipase A2 and autotaxin in nerve injury-induced neuropathic pain.
We previously reported that lysophosphatidic acid (LPA) initiates nerve injury-induced neuropathic pain and its underlying mechanisms. In addition, we recently demonstrated that intrathecal injection of LPA induces de novo LPA production through the action of autotaxin (ATX), which converts lysophosphatidylcholine to LPA. Here, we examined nerve injury-induced de novo LPA production by using a highly sensitive biological titration assay with B103 cells expressing LPA1 receptors. Nerve injury caused high levels of LPA production in the ipsilateral sides of the spinal dorsal horn and dorsal roots, but not in the dorsal root ganglion, spinal nerve, or sciatic nerve. Nerve injury-induced LPA production reached its maximum at 3 h after injury, followed by a rapid decline by 6 h. The LPA production was significantly attenuated in ATX heterozygous mutant mice, whereas the concentration and activity of ATX in cerebrospinal fluid were not affected by nerve injury. On the other hand, the activities of cytosolic phospholipase A2 (cPLA2) and calcium-independent phospholipase A2 (iPLA2) were enhanced, with peaks at 1 h after injury. Both de novo LPA production and neuropathic pain-like behaviors were substantially abolished by intrathecal injection of arachidonyl trifluoromethyl ketone, a mixed inhibitor of cPLA2 and iPLA2, or bromoenol lactone, an iPLA2 inhibitor, at 1 h after injury. However, administration of these inhibitors at 6 h after injury had no significant effect on neuropathic pain. These findings provide evidence that PLA2- and ATX-mediated de novo LPA production in the early phase is involved in nerve injury-induced neuropathic pain.